Ontogeny of the neutral amino acid transporter SAT1/ATA1 in rat brain.
The glutamine-glutamate/GABA cycle is critical for the developing brain as glutamatergic neurotransmission is important for neuronal survival and drives synaptogenesis and activity-dependent synaptic plasticity. GABAergic transmission may be essential for the formation of neural circuits. Recently a cDNA encoding a brain-enriched System A transporter (SAT1/ATA1), has been identified which may provide glutamine to neurons for the biosynthesis of neurotransmitters glutamate and gamma-aminobutyric acid (GABA). In this study, we have examined the developmental expression pattern of SAT1/ATA1 protein in rat brain by immunohistochemistry. We find that SAT1/ATA1 was present in the developing rat brain at all gestational ages examined including prenatal days 17 and 19 and postnatal days 2, 10, 14, and adult. SAT1/ATA1 immunoreactivity was seen in the neocortex, hippocampus, and neuroepithelium at the earliest time point examined, prenatal day 17. SAT1/ATA1 was prominent in the striatum, the hippocampus and the cortex in the postnatal animals. In adults, SAT1/ATA1 was limited to the cell body region while in developing animals SAT1/ATA1 protein was found in neuronal processes. These results contribute to our understanding of the relationship between the cycling of glutamate and glutamine between astrocytes and glia and the pathophysiological conditions that occur in hypoxic ischemic encephalopathy.